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Data from FIU water quality monitoring program, and available on the web at http://serc.fiu.edu/wqmnetwork/

Twin Key Basin

Seagrass dieoff

Seagrass dieoffs occurred well before phytoplankton blooms 
in Florida Bay



Butler et al 1995 MEPS

Peterson et al 2006 MEPS



Fourqurean and Robblee 1999 Estuaries Fourqurean et al 1993 Estuarine Coastal and Shelf Sci

Not a simple relationship with salinity, though….



Salinity

30 40 50 60

O
x

y
g

e
n

 S
o

lu
b

il
it

y
(m

g
 O

2
/L

)

4.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0
20

o
C, 68

o
F

25
o
C, 77

o
F

30
o
C, 86

o
F

35
o
C, 95

o
F

Hot, salty water can hold less oxygen than cooler less-salty water
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Oxygen use increases dramatically with temperature

And dense seagrass meadows use more oxygen that sparse ones



What happens when bacteria run out of oxygen?

They use other chemicals to “burn” their food:

Sugar + O2 CO2 + H2O

Sugar + NO3
+ CO2 + H20 + N2

Sugar + SO4
2- CO2 + H2O + H2S

H2S + O2 So + H2O;        So + O2 SO4
2-

But, Luckily:
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Slower diffusion in 
fine mud

Higher O2 use in 
fine mud



Borum et al. (2005) Journal of Ecology

H2S



Pattern NOT consistent with a land-based source of nutrients causing the die-off





Spatial pattern in nutrient limitation in south 
Florida

N:P of leaves
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Sufficient nutrient supply (but not too much!) needed to develop dense seagrass 
meadows that would be susceptible to sulfide toxicity 



Data courtesy of JN Boyer, FIU

The water column in Biscayne Bay appears to be P-limited (low nutrients)



Eutrophication model
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Species composition of seagrass beds is related to nutrient availability



Muddy sediments required for sulfide toxicity



Ishman et al 2013, USGS. http://sofia.usgs.gov/publications/posters/pe_record/print.html

The more enclosed parts of 
Biscayne Bay are likely to have 
finer sediments than the more 
open parts of the bay



Is the same thing happening in Biscayne Bay?

Similarities:
• Relatively high nutrient availability
• Relatively dense
• Relatively fine grained sediment

Differences:
• Florida Bay seagrasses died from inside of bed outward
• Slower rate of retreat in Biscayne Bay
• Thalassia in Florida Bay vs Syringodium in Biscayne Bay


